MULTIVARIATE INJURY RISK CRITERIA FOR FRACTURES TO THE DISTAL RADIUS
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model that incorporates dynamic loading variables in multiple
directions.
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models.

Figure 2: Diagram showing the best subsets regression protocol
and flow of data.

* Utilize the Weibull distribution to interpret the failure data and
establish distal radius injury probability thresholds.

RESULTS

®* Best subsets regression analyses were used to determine the
best combination of variables that predicted the risk of a crack
and fracture event separately (Figure 2).

The mean (SD) fracture velocity was 3.4 (0.7) m/s resulting in

a mean (SD) fracture force of 2142.1 (1228.7 N). ®* The results suggest that force directions and rates must be

considered, along with force magnitudes when attempting to
predict the risk of distal radius fractures.

METHODS: INJURY CRITERIA DEVELOPMENT

* The damage incurred by the distal radius was consistent and
clinically relevant in terms of severity and location (Figure 4).

Crack (R%=0.69) and fracture (R%=0.85) models were
developed containing dynamic multidirectional variables

* A custom desighed pneumatic impactor (Figure 1) [3,4] was
used to impact eight cadaveric radius specimens, potted to
match the impact surface/radius angle commonly reported.

Force-only models were also created for comparison.

METHODS: WEIBULL ANALYSIS .

* Weibull analysis[5]:

* The force-only beta coefficients are suggestive of a “constant
failure” mechanism while multivariate beta coefficients are

* Impacts were applied at increasing energy levels, starting at representative of a “wear out” failure mechanism [4].
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predict distal radius fracture risk. An injury probability
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